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(54) METAL BASE CIRCUIT BOARD AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To provide a metal base circuit board having an excellent moisture resistance 
and heat radiating property and a method for manufacturing the circuit board. 
CONSTITUTION: In a metal base circuit board constituted by integrally laminating metallic foil 
on at least one surface of a metallic substrate with an insulating layer in between, the 
insulating layer is formed of a heat-resistant thermoplastic resin sheet subjected to silane 
coupling treatment. This circuit board is manufactured in such a way that, after the heat- 
resistant thermoplastic resin sheet which is subjected to the silane coupling treatment by 
dipping the sheet in a silane coupling solution and drying is put on at least one surface of the 
metallic substrate, metallic foil is put on the sheet and the sheet and foil are integrally 
laminated. Therefore, the metal base circuit board having an excellent heat resistance and 
heat radiating property can be manufactured efficiently. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The metal base circuit board characterized by coming to form an insulating layer at least in 
one side of a metal substrate from the heat-resistant thermoplastics sheet which performed silane 
coupling processing in the metal base circuit board which comes to carry out the laminating unification 
of the metallic foil through an insulating layer. 

[Claim 2] The metal base circuit board which comes to prepare the heat-resistant thermoplastics sheet 
which has detailed concave heights on a front face in an opposite side while preparing the heat-resistant 
thermoplastics sheet which performed silane coupling processing in the field in which the electronic 
parts of a metal substrate are carried. 

[Claim 3] The manufacture approach of the metal base circuit board characterized by carrying out 
laminating unification after laying the heat-resistant thermoplastics sheet which was obtained by being 
immersed in a silane coupling solution and subsequently drying a heat-resistant thermoplastics sheet, 
and which performed silane coupling processing at least in one side of a metal substrate and laying a 
metallic foil further. 

[Claim 4] The metal base circuit board according to claim 1 to 2 characterized by coming to choose 
heat-resistant thermoplastics out of polyether imide, a polyether ether ketone, or a polyether ape phon. 
[Claim 5] The metal base circuit board according to claim 1 to 2 characterized by coming to add a high 
temperature conductivity filler on the heat-resistant thermoplastics sheet which performed silane 
coupling processing. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the good metal base circuit board and its manufacture 
approach of the heat dissipation nature which was equipped with the outstanding moisture resistance and 
was suitable for mass production. 
[0002] 

[Description of the Prior Art] In order to improve properties, such as heat dissipation nature, metal 
substrates, such as a copper plate or an aluminum plate, are used, and the metal base circuit board which 
established the electric conduction circuit at least in this one side through the insulating layer is known. 
[0003] The sheet which consists of heat-resistant thermoplastics excellent in thermal resistance, such as 
polyether imide and a polyether ether ketone, as an insulating layer prepared in such the metal base 
circuit board is used, and there is the approach of carrying out a laminating on a metal plate. 
[0004] However, in the metal base circuit board using the above-mentioned heat-resistant thermoplastics 
sheet, it was easy to be inferior to moisture resistance, and moisture resistance sufficient in the substrate 
carrying especially a semiconductor chip was required, for example, there was a problem that it could 
not be satisfied with the elevated temperature in a pressure cooker trial (henceforth "PCT"), high 
pressure, and the accelerated test under humid of demand characteristics since the insulation resistance 
value is low. 
[0005] 

[Means for Solving the Problem] The place which this invention finds out the metal base circuit board 
which can cancel the above-mentioned trouble, and its manufacture approach, and is made into the 
summary In the metal base circuit board which comes to carry out the laminating unification of the 
metallic foil at least at one side of a metal substrate through an insulating layer The metal base circuit 
board characterized by coming to form an insulating layer from the heat-resistant thermoplastics sheet 
which performed silane coupling processing, and a heat-resistant thermoplastics sheet are immersed in a 
silane coupling solution. Subsequently It is in the manufacture approach of the metal base circuit board 
characterized by carrying out laminating unification, after laying the heat-resistant thermoplastics sheet 
which was obtained by drying and which performed silane coupling processing at least in one side of a 
metal substrate and laying a metallic foil further. 

[0006] The copper plate excellent in heat dissipation nature, an aluminum plate, a griddle, etc. can be 
used for the metal substrate used by the metal base circuit board of this invention, and the thing of the 
range of 0.5-1. 5mm can use thickness suitably preferably 0.15-5.0mm. 

[0007] Although a metallic foil is prepared at least in one side of the above-mentioned metal substrate 
through an insulating layer As resin which needs to form from the heat-resistant thermoplastics sheet 
which performed silane coupling processing as this insulating layer in the substrate of this invention, 
and is used In the substrate of which polyether imide, a polyether ether ketone, a polyether ape phon, 
etc. can use it suitably, and heat dissipation nature is further required by altitude The mixture of the 
above-mentioned resin and high temperature conductivity fillers, such as silicon nitride excellent in 
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thermal conductivity, alumimium nitride, and boron nitride, can use it suitably. Although the addition of 
a filler changes with demand quality, 50 % of the weight - about 70 % of the weight is desirable. 
[0008] The thickness of a sheet should just make preferably 500 micrometers [ 20 micrometers - ] of 
shaping of the sheet which consists of the above-mentioned resin the range of 50micro - 150 
micrometers from the point of insulating and thermally conductive that what is necessary is just to sheet- 
ize by the usual extrusion-molding method etc. 

[0009] It is necessary to perform silane coupling processing to the above-mentioned sheet, and moisture 
resistance can be improved in this invention. Although there are various approaches among the 
approaches of silane coupling processing, the approach of points, such as effectiveness, to a degree is 
desirable. First, the above-mentioned heat-resistant thermoplastics sheet is immersed in a silane coupling 
solution. The approach continuously immersed in a solution in the whole sheet as the approach of 
immersion has good effectiveness, as a silane coupling solution, what diluted the undiluted solution of a 
silane coupling agent with the ethanol solution (about 90% of concentration) can use it suitably, and 
immersion time amount has for [ 1 minute ] - a good 2-minute about room. In addition, dehumidifying 
processing may be carried out beforehand at the sheet before immersion. 

[0010] After immersion, after leaving a sheet in atmospheric air, being air-dry and losing a liquid lappet, 
it is made to dry in oven etc. and an unnecessary solution is vaporized from a sheet. It considers as 
desiccation conditions and the drying temperature of 150 degrees C and about drying-time 1 hour are 
desirable. 

[0011] After laying the heat-resistant thermoplastics sheet which performed silane coupling processing 
obtained by the above-mentioned approach at least in one side of a metal substrate and laying a metallic 
foil further, the metal base circuit board is obtained by carrying out laminating unification. What is 
necessary is to just be based on the usual hot press method as an approach of carrying out laminating 
unification. 

[0012] Although the above-mentioned heat-resistant thermoplastics sheet is prepared at least in one side 
of a metal substrate, while preparing the heat-resistant thermoplastics sheet concerned in the field in 
which electronic parts are carried, in the case of a semi-conductor packaging application, the metal base 
circuit board which prepared the heat-resistant thermoplastics sheet which has detailed concave heights 
on a front face in the opposite side has the advantage that adhesion with closure resin is improvable. 
[0013] Hereafter, an example explains this invention. 
[0014] 

[Example] The heat-resistant thermoplastics sheet (they are 60-% of the weight mixing and the thickness 
of 100 micrometers about alumimium nitride impalpable powder to a polyether ether ketone) sheet-ized 
by the extrusion-molding method was used. This sheet was immediately immersed in the silane coupling 
solution. 200ml of Nippon Unicar silane coupling agents Y-9669 was used for the silane coupling 
solution, they were diluted by 800ml (90% of concentration) of ethanol solutions, and it adjusted them. 
After being immersed in the above-mentioned solution for [ for / 1 minute / - ] 2 minutes, it left and was 
air-dry in atmospheric air, and dried in oven after that for 150 degree-Cx 1 hour. Subsequently, the 
obtained sheet was laid in one side of a metal substrate (a copper plate, thickness of 0.5mm), and copper 
foil with a thickness of 12 micrometers was laid further, and the sheet (thickness of 50 micrometers) 
which consists only of a polyether ether ketone which has detailed concave heights on a front face was 
laid in the opposite side of a metal substrate, and laminating unification was carried out. 
[0015] Hot press conditions - PCT was carried out using 400 degree-Cx50 kgf/cm2 and the metal base 
circuit board obtained for 30 minutes. Conditions: 125 degrees C, 2.3 atmospheric pressures, 100%RH 
(partial saturation), 300 hours. 

[0016] When the insulation resistance between a metal substrate and copper foil was measured, it is 108- 
109. It was as good as omega. On the other hand, insulation resistance is 106, when the substrate was 
obtained with the same configuration as the above-mentioned substrate except having used the sheet 
which is not in **** about silane coupling processing as an example of a comparison and same PCT 
was carried out. It was inferior with omega and there was a problem practically. 
[0017] 
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[Effect of the Invention] As mentioned above, there is an advantage that have the outstanding moisture 
resistance according to this invention, and the good metal base circuit board of heat dissipation nature is 
obtained, and such a substrate is obtained efficiently. 



[Translation done.] 
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TECHNICAL FIELD 

[Industrial Application] This invention relates to the good metal base circuit board and its manufacture 
approach of the heat dissipation nature which was equipped with the outstanding moisture resistance and 
was suitable for mass production. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As mentioned above, there is an advantage that have the outstanding moisture 
resistance according to this invention, and the good metal base circuit board of heat dissipation nature is 
obtained, and such a substrate is obtained efficiently. 
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